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Course Introduction 





In Volkswagen vehicles, the tire pressure is 


Tire Pressure Monitoring Systems (TPMS) monitor 
monitored using two different systems: 


the inflation pressure of the tires. They can warn the 


driver about dangerous changes in pressure and send agen AG. Volkswagen aq, 
a signal when the actual tire pressure deviates trom ° JheTire Pressure Monitoring System (TPMS) with 
the specified tire pressure. Tire pressure affects: e wheel position recognition in the óuareg and 
NS? Se 
JO Phaeton ora, 
? © 
e Road safety g e The TPMS without wheel position recognitióh in 


the Passat, Jetta, GTI, Rabbit, and Eos 


e Comfort 
e Service life of the tires 


e Fuel consumption 
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Tire Pressure 


Correct Tire Pressure 





A tire with the correct:tire pressure contacts the road mm 
using the full tread surface. The tread wears evenly | | 5347 019 
and the full amount of grip is provided. This has the 
following advantáges: 





e |mproved tire mileage 
e Minimum braking distance 
e Optimum stabilization during cornering 


e Best ride cómfort $347 020 


«ANNM 
PARAR Ah 





Tire Pressure.Too High 





When the tire pressures too high, only the center of | | 
the tread provides optimuffà power transmission. This Py 5347 021 
has the following disadvantagés: 





e Uneven tread wear 
e Reduced tire life 


e Reduced ride comfort 


^u Pro. 
"ANA AA T 
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Tire Pressure Too Low 


If the tire pressure is too low, the tire will be slightly 
concave in the middle so that only the outside 
surface transfers the power properly to the road 
surface. This has the following disadvantages: 





$347_023 





Considerable heating up of tires and thus a risk of 
damage to the tire structure 


e Longer braking distances 


AIME PU I b. 
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Shortened tire life S347 024 
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Dangerously Low Tire Pressure 


Introduction 


Influences on Tire Pressure 


The volume of air inside;a tire remains approximately 
the same. Therefore, temperature changes inside the 
tire directly affect the tire pressure. 


[he tire pressure is increased or decreased by 
approximately 172 psi (0.1:bar) for every 18 degrees 
Fahrenheit (°F) (10 degrees Celsius (°C)) change in 
the temperature. 


The inside temperature of the tire is subject to 
various influences: 


e Outside temperature or sunlight 
e Heat emitted from the brake discs 


e Flexing of the tires 


Significant ambient temperature differences may affect the TPMS system 


The threshold of tire pressure deflation for some TPMS systems is 6 PSI (0.4 bar). 
Therefore, a temperature difference of 72°F (40°C) (such as 65°F inside workshop 
and -7°F outside) may cause the TPMS light to illuminate. 


Low tire pressure often causes blow-outs. If the pressure in a tire is too low over a long period, the temperature 
inside the tire increases due to the flexing of the tires and not enough air volume to dissipate the heat. This 
causes damage to the tire structure. If the tire structure becomes too badly damaged, the tire may suddenly and 


violently explode. 
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Overview of TPMS 


The following applies for both TPMS: 


Tire pressures are monitored constantly and compared with reference values. Both systems issue tire pressure 
warnings. 


Wireless 


Antenna Wwe 
Transmission 


] . N 
Tire Pressure Monitor with Wheel -— V " 
el 


Position Recognition 


Tire Pressure 
Monitoring 


In the Touareg and Phaeton, the TPMS with wheel 0») Y | YC Sensors 
positiom recognition has the following features: t 


e [ire pressure monitoring sensors mE 
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e Antennas 


= For contact-free transfer of the sensor data 
trom the tire pressure monitoring sensors 





= Acontrol module 


It is the responsibility of the driver to inflate the 
tires to. the correct pressures and store them in the 
system: 


Tire Pressure Monitor Without 
Wheel Position Recognition 


The software for the TPMS used in the Passat, 
Jetta, GTI, Rabbit, and Eos does not include wheel 
position recognition. This system Is integrated in 

the Convenience System Central Control Module 
J393. The central locking and anti-theft alarm system 
antenna receives the data from the tire pressure 
monitoring sensors. 


> (1) 
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In this system, the specified tire pressure is preset in 
the factory. 


Introduction 


Procedure Following Tire Pressure Warning 


If a warning is issued from the TPMS, the driver should reduce speed immediately and avoid sharp steering and 
braking. The driver should stop at the next opportunity and check the tires. 


It is the responsibility of the driver to-miáke sure the tires are properly inflated and checked at regular intervals. 


Main Features Comparison 


TPMS with Wheel TPMS without Wheel 
Position Recognition Position Recognition 
m C separate Tire Pressure Monitoring Tire Pressure Monitoring Control 


Control Module J502 Module J502 inside the Comfort 
system Central Control Module J393 


Tire Pressure One per wheel One per wheel 
Monitoring Sensors 


One per wheel housing Not installed. Signals from tire pressure 
monitoring sensors are received by 
the central locking and anti-theft alarm 
system antenna 


Specified Tire Need to be inflated by driver and stored | Preset in factory 
Pressures fne system 
Operation Via "Convenience Setup in. the MFI No driver input needed 
(Touareg) or the infotainment system 
(Phaeton) 


Learning Process The learning process needs to be New tire pressure monitoring sensors 
started after the tires have been inflated | are learned, the specified tire pressures 
to the correct pressure remain the same 








TPMS with Wheel Position Recognition 





Design 


The TPMS with wheel position recognition is currently used in the Phaeton and Touareg. It has the same basic 
configuration for both vehicles. The diagram below shows the Phaeton. 


Function Selection Switch in R59 - R62 Tire Pressure 


J218 Instrument Cluster Infotainment system (Phaeton only) Monitoring Antennas 


Combination Processor 






Shielded 
HF Lines 
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G222 - G226 Tire Pressure 


Monitoring Sensors — | 
- J502 Tire Pressure 


Monitoring Control Module 


The TPMS with wheel position recognitioncconstantly monitors the tire pressure while the car is being driven. 
When the car is stationary, tire pressure monitoring continues for a short period. The tire pressure monitoring 
sensors mounted on the tires measure the tire temperature and tire pressure. This data is sent from the tire 
pressure monitoring sensors to the antennasdn the wheel housings at regular intervals. The antennas are 
connected to the tire pressure monitor controkmodule via shielded high-frequency (HF) lines. The data is 
evaluated in the tire pressure monitor control módule and forwarded to the control module in the dash panel 
insert and also the infotainment system in the Phaéton. 






ecified tire pressures by 
Tire Pressure Monitoring Control Module J502. In the Phaetóh;;this process is initiated by the drivér via the 
Infotainment system. In the Touareg the driver initiates the process via;the " ConveniencecSeétup" menu of the 
Driver Information Display in the instrument cluster. 


Messages and warnings are indicated by a lamp in the instrument cluster and text in the Driver Information 
Display or Infotainment screen, depending on the vehicle type.. 


TPMS with Wheel Position Recognition 





What is Detected? 


The TPMS with wheel position recognition recognizes the following tire conditions: 


e Slow loss of pressure 
— The driver is informed to check the tire pressure and: Correct itafimecessary 
e Sudden loss of pressure 





— The driver is warned immediately 
e Pressure loss when vehicle is stationary 


— The driver is warned immediately after the ignition is turned On 


Using the four antennas, changes in pressure of any tire can be immediately identified by the systém control 
module. 


Spare Tire 


In both the Phaeton and Touareg, the spare tire is equipped with a tire pressure monitoring sensor. In the 
Phaeton, the signals are received by the antennas and assigned to the spare tire. 


The spare tire on the Phaeton must be inflated to the maximum pressure on the B-pillar label. If thé pressure is 
lower, the TPMS may recognize the system as "not ready’ 


The spare tire on the Touareg is not monitored when it is not in use. , 


m 


m t 


G 


f 


\ 


ek In order to avoid system interference, a spare tire mounted to the optional external 
carrier of the Touareg must not have a tire pressure monitoring sensor. 







E 
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TPMS with Wheel Position Recognition 
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Warning Symbol 
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Operation 


In the Touareg, the TPMS functions can be found 

in the "Tire Pressure Control" menu in the 
"Convenience Setup" main menu in the Driver 
Information System. The "Convenience Setup" menu 
can only be accessed when the car is stationary. 


The following functions can be accessed: 


e MON. PRESS: Displays the monitoring pressure 
stored by the driver 


e STORE: Starts the learning process. This must 
be done after correcting the tire pressures or 
replacing the wheels (e.g., using winter tires) 


In the Phaeton, the TPMS is operated using the 
intotainment systerrran,the “Vehicle” menu. 


The following function can be accessed: 


e NEW SPEC. PRESSURES: starts th&learning 
process. This function must be used after 
correcting the tire pressures or replacing:the 
wheels (e.g., using winter tires) 


Messages and warnings from the TPMS with wheel 
position recognition are indicated by two icons 
(marker and warning symbol) in the center display of 
the instrument cluster. 


TPMS with Wheel Position Recognition 





Tire Pressure Warning Messages 


With a tire pressure loss of 4 to 6 psi (0.3 to 0.4 bar) 
there is a soft warning. The yellow display appears 
with a warning tone for b seconds and then also each 
time the ignition is switched On. The large symbol is 
hidden after 5 seconds. The smaller icon remains until 
the tire or tires are inflated to the correct pressure. 








\ 


CN Important: Some models may not have 
the soft warning threshold. 
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There is a hard warning at a pressure loss greater 
than 6 psi (0.4 bar) or a fast pressure loss of at least 
3 psi (0.2 bar);per minute. This icon will not disappear 
by pressingsa button. 
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If thefe is a pressure loss when the vehicle is 
stationary, the adjacent message will be displayed 
whencthe ignition is switched On. 


Withinthe next 5 to 7 minutes, the system will check 
again whether the tire pressures are correct. If the 
tire pressures are correct, the icons will disappear. 
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When the system is in learning mode, the agjateht 
display will appear as an indication that the TPMS is 
temporarily unavailable. The large icon will disappear 
after 5 seconds, the small icon remains displayed 
until the learning process Is completed. 





The “System Fault” condition is indicated by the 


same Icons. S347_041 
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System Learning Process 


Any time there Is a change to a tire on a car, the 
system learning process needs to be initiated. This Is 
done by using the "STORE" menu item (Touareg) or 
"New Spec. Pressures" (Phaeton). 


Changes to the tires can include: 


e Correction of the tire pressure due to installation 
of different types of tires 


e |nstallation of other tire pressure monitoring 
sensors on one or all wheels (e.g., winter wheels 
or changing a damaged wheel) 


The learning process only starts when the vehicle 

is driven faster than 3 mph (5 km/h). It takes 
approximately 7 to 10 minutes If the data Is received 
without interference. 


$ 
63 


Qu 
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When the learning process is completed, the icon in 
the instrument cluster disappears. 


The learning process involves: 


e Detection of the actual tire pressures 


e Acceptance of the actual tire pressures as 
specified tire pressures 


e Check whether the previous tire pressure 
monitoring sensors are still installed in the vehicle. 
If they have been changed, they will be learned 
again 

e Check whether the positions of the tire pressure 
monitoring sensors have changed. If this is the 
case, the new positions will be stored 


More information on Tire^Pressure Monitoring with wheel position recognition in SSP 893303 “The 
Phaeton - Chassis”. and SSP 89H303 “ The Touareg — Chassis and 4XMOTION Systems” 


TPMS with Wheel Position Recognition 





Function Requirements 


The following conditions need to be met so that the TPMS works properly: 


1. The driver has to inflate the tires to the correct pressure. 


2. External radio interference sources should not interfere with the wireless connection between tire pressure 
monitoring sensors and antennas. 





3. The batteries in the tire pressure monitoring sensors should not be discharged. The life of the batteries Is 
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Touareg System Overview w^“ zu 
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Model Comparison 


Operation via “Vehicle” in Infotainment System Operation via multi-function steering wheel or steering 
column switch in the “Convenience Setup” menu 





Monitors the spare tire, if present Spare tire monitoring not available 
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Electrical Components 
Tire Pressure Sensors G222-G226 


Set-up 

The tire pressure monitoring sensors are threaded to 
the metal valve stems and can be used again when 
the wheels or tires are changed. 







Transmission c, ae 


Antenna 


Pressure and 
Temperature 
Sensor 


Measuring X4 
and Control A | 


Electronics 


| | 
Battery Ms 


S347_031 


The following components ar& integrated in the tire 
pressure monitoring sensors: 


e [|ransmission antenna 
e Pressure and temperature sensor 
e Measuring and control electronics 


e Battery 






G222 - G226 Tire Pressure 
Monitoring Sensors 


Metal Valve 





5347 030 


To compensate for the thicker walls of the Touareg tires, the transmission power of the tire pressure 






e Transmission power 


e Touareg: approximately 100 uW 


sensors has been increased. The Touareg sensors are identified by the eight white stars on the top. 


e Phaeton: 10 uW-30 uW (uW is a microwatt, one millionth of a watt) 


13 








TPMS with Wheel Position Recognition 
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Temperature 





Identification 


Control Bit 


Tire Pressure 


90016760.ai 


Status 
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Sent Information 
The tire pressure sensors G222-G226 transfer the 
following data via the individual integrated sensors: 


e [ire pressure 

e [ire temperature 

e Specific identification numbers (ID) 
e State of the integrated battery 


e Status, synchronization, and control information 
required for safe data transfer 


Transmission Intervals 
e Transmission interval of tire pressure monitoring 
sensors In normal operation: 


— Every 54 seconds 


e Transmission interval of tire pressure monitoring 
sensors in fast transmission mode (if pressure loss 
IS greater than 3 psi (0.2 bar) per minute) 


— Every 850 milliseconds 


Signal Use 

The signals from the tire pressure sensors contain 
the current measured tire pressure. The tire pressure 
monitor control module can recognize critical tire 
situations and can inform the driver. 


Sensor Failure 
When a sensor fails, a fault message is displayed in 
the instrument luster. 


TPMS with Wheel Position Recognition 





Tire Pressure Monitoring Antennas 
R59-R62 


Function 

Each antenna receives the radio signals from all 
tire pressure sensors within its range. If more than 
oBe signal is received, the system measures signal 
strength to determine the closest signal. 


Signal Use : 
The antennas forward the received signalsf 





I further 
processing to the tire pressure monitor control 
module. 


They are connected to the control module via high 
frequency antenna cables and assigned in the control 
module according to their location. 





95347 016 


Effects Upon Failure 

When one antenna fails, the system still works 
because the other three antennas receive the signals 
from the tire pressure monitoring sensors and can 
assign the positions accordingly. 


If two antennas fail at the same time, the system will 
not be able to perform a learning process and wheel 


position recognition will no longer be possible. 


In this case, the "System Fault" message will be 
Issued when the learning process is started. 
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Functional Diagram 





G222 G224 G225  G226*- 

| ^ VJ | UI ATATEN ANTA ALS A ]! M J || | 

AAAA WMS ] 
R59 REO ROT R62 gP 






l , J T Terminal 15 
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J523* (KÒ J4s3** 





G222 Left Front Tire Pressure Monitoring Sensor R59 ~— Left Front Tire Pressure Monitoring 
G223 Right FrontTire Pressure Monitoring An 
Sensor R60 Right FrontTire Pressure Monitoring 
G224 Left Rear Tire Pressure Monitoring Sensor Antenn 
G225 Right RearTire Pressure Monitoring R61,, | Left RearTire Pressure Monitoring 
Sensor Antenna 
G226 SpareTire Pressure Monitoring Sensor* R62 je Rear Tire Pressure Monitoring 
J218 Instrument Cluster Combination emis 
Processor S Fuse 
J453 Multi-function Steering Wheel Control Color Code 


Module** 
ES Input Signal 


J502 Tire Pressure Monitoring Control Module 


J523 Front Information Display Control Head MN Positive 
Control Module* | S| Negative (Ground) 
DX CAN Data Bus 
i Phaeton Only Wireless Connection 


Tm Touareg Only 
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Service 


Diagnosis 


Tire Pressure Monitor Control Module J502 can be diagnosed with the VAS Scan Tools. 


Detecting Faulty Tire Pressure 
Monitoring Sensors 


If one sensor fails inca functional system, its location 
will be displayed. 


If a system has one or more faulty sensors, a 
learning cycle can not be«completed. In that case, the 
position of the faulty tire pressure monitoring sensor 
will not be displayed. 


In this case, determine the faulty tire pressure 
monitoring sensor as follows: 


1. Go to Address Word 65, Measuring Value Block 
16. The identification number (ID) of the tire 
pressure monitoring sensor that last sent a data 
transmission is entered here. 


2. Change pressure on a tire by at least 3 psi (0.2 
bar) per minute (e.g., release pressure). 
With properly functioning sensors, this pressure 
change will be displayed in data block 16 with 
status 02 (the tire pressure monitoring sensor 
sends a signal due to a fast pressure change). 
If this is the case, the tire pressure monitoring 
sensor is not faulty. The procedure should then be 
repeated with the next wheel. 


Address 65, 
data block 16 








Pressure change 
In one tire 


5347 065 
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3. If the data block entry is not changed despite the 
change to the pressure of one tire, it is necessary 
toverihy, operation of the signal reception from 

i a the respective.tire pressure monitoring sensor. Do 
=o, ] ] this by moving the’vehicle to change the position 


Move vehicle 





| of the valve slightly. 
v 4. |f the entry for the last tirésoressure monitoring 
sensor signal received still has not changed, the 
No change in data block: corresponding sensor is faulty: 


Tire pressure monitoring 
sensor faulty 


XXX 
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Replacing Tire Pressure Monitor Control Module J502 
The following procedures muste done after replacing Tire Pressure Monitoring Control Module J502: 


e Active coding of system with a VAS Scan Tool 





e Inflating tires to pressure specified on théxire pressure label nc 
e Acceptance of new specified pressures 
— "Mehicle" menu in the Infotainment system in the Phaeton 
— “Convenience Setup” in the MFI in the Touareg 


e Starting the system learning process by driving the vehicle 
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Design 


Tire pressure monitoring sensors are mounted on each wheel in the TPMS used in the Passat, Jetta, GTI, Rabbit, 
and Eos. 


The tire pressure monitoring sensors send data transmissions at regular intervals to the central locking and anti- 
theft alarm system antenna and then forwarded to the Tire Pressure Monitor Control Module J502. 


The control module has its own diagnosis address in the-eGomfort System Central Control Module J393. 


Central Locking and | 
Anti-theft Alarm Tire Pressure Tire Pressure 


Monitoring Sensor Monitoring Sensors 








system Antenna 







J502 Tire Pressure 
Monitoring Control 
Module, integrated in 


J393 Comfort System 
Central Control Module 







—— —— C 






——— ——HEe 8 — — + E 
\ \ S347_038 
J285 Instrument Cluster Tire Pressure Tire Pressure 
Control Module Monitoring Sensor Monitoring Sensor 


The pressures are valid for a set of approved original wheels and tires, as specified on the B-pillar sticker. The 
specified tire pressures for Wheel Set 1 can only be changed using the VAS Scan Tools. A special access code, 
obtained from the Volkswagen Dealer's Technician Helpline, is necessary before the adaptation can be made. 


A second set of wheels and tires — Wheel Set 2 (e.g., winter tires) can also be monitored by the Tire Pressure 
Monitoring System. The monitoring pressures for Wheel Set 2 can be changed using the VAS Scan Tools. 


Messages and warnings are indicated by the lamp in the instrument cluster and text in the Driver Information 
display. 
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What is Detected? 


The TPMS without wheel position recognition recognizes two critical tire conditions. Warnings for the driver are 
indicated by the lamps and the display in the instrument cluster; 


e Large, but not sudden deviation ofthe actual tire 
pressures from the specified tirepressures above 
6 psi (0.4 bar), (hard warning with gong) 





5347. 036 
e Sudden, great deviation of actual tire pressures 
from the specified tire pressures in the range of 
more than 3 psi (0.2 bar) per minute (hard warning 
with gong) 
5347 037 





If a component of the TPMS without wheel position 

recognition fails or radio interference is detected, the 
tire pressure warning lamp in the instrument cluster 

will inform the driver. 
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Spare Tire 


Tire pressure monitoring sensors can be installed on a full-size spare tire. As long as the spare tire is not installed, 
the sensor will not transmit any signals. However, if the tire pressure monitoring sensor recognizes centrifugal 
acceleration above 1.6 oz (b g) and approximately 16 mph (25 km/h) vehicle speed, it will send data transmissions 
that are received by the tire pressure monitor control module. The control module then stores the data and the 
identification number of the new tire pressure monitoring sensor integrated in the system. 


Tire Pressure Warning Messages 


Visual Signals Acoustic |Text Messages 
Signals in MFI 


i None None 
2 seconds 
Warning with gong: Gong once “Tire pressures too 
Deviation from specified ü low" 
tire pressure (over 6 psi eee | | 
(0.4 bar) (hide with the MFI 
E controls) 
Until:specified tire pressure is restored 


Warning with warning Gong once "Low tire" 
sound: n» 
sudden change to the:tire d 
pressure (more thans3 psi 
(0.2 bar) per minute) 
System fault or radio None 
interference | 
Until the fault or the interference has been 
rectified 
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System Learning Process 


If any wheels are changed, the tire pressure 
monitoring control module needs to switch into 
learning mode before it can automatically recognize 
the tire pressure monitoring sensors. 


To go into learning mode, the vehicle needs to be 
stationary for 20 minutes with the ignition switched 
on (or 5 minutes, after a tire pressure warning). 





If the vehicle is not stationary, the system will not go 
into learning mode. The system will only recognize 
radio interference at this time. The control module 
will only begin the learning procedure after the 
vehicle has been stationary for 20 minutes. 


20 minutes or 
5 minutes after a tire 
pressure warning 





The wheel sensors will send data as soon'as the 
vehicle speed is more than 16 mph (25 km/h). The 
identification numbers of the new wheel sensors 
are read automatically. The acceleration data is also 
checked with the vehicle:speed. 





After approximately 7 minutes driving above 
25 km/h, the tire pressure monitoring sensors 
will be learned 

This procedure may take between 2 and 15 minutes. 
After the new sensors are recognized, the warning 


light in the instrument cluster will go out. 





Tire pressure monitoring 
sensors are learned 


(RR 
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Function Requirements 


As with the TPMS with wheel position recognition in the Phaeton and Touareg, the following requirements need 
to be met for the system in the Passat, Jetta, GTI, Rabbit, and Eos to work properly: 


1. The tires must be inflated to the proper pressure. 


2. External radio interference sources must not interfere with the wireless connection between tire pressure 
monitoring sensors and antennas. 


3. [he batteries in the tire pressure monitoring sensors must have enough power to send a signal. The life of the 
batteries is approximately 10 years. 


System Overview 


Additional Information 
from the CAN Data Bus 


I ^" J502 Tire Pressure 





Monitoring Control Module 
=, (Located Inside J393 

P f Comfort System Central 
Control Module) 


Convenience CAN | € 


K230 Tire Pressure 
Monitoring Warning Lamp 









R47 Central Locking 
G222 - G225 Tire and Anti-Theft Alarm 
Pressure Sensors System Antenna 





S347_002 Í 


H3 Warning Buzzer 





23 





TPMS without Wheel Position Recognition 





Electrical Components 


Tire Pressure Monitoring Sensors G222-G226 


Antenna Connection 


Identification to Electronics 


Number 





X.2147491186 
&» ODOUO 


140907275 
"EXER IP 
ENT. "I 





Frequency Pressure Sensor 
Range Opening 
$347. 018 


Valve, Acting as 
Antenna 


Transmission Intervals 
e Transmission interval of tire pressure monitoring 
sensors when driving above 16 mph (25 km/h) 
— At first, 30 data transmissions at 15 second 
intervals 
— Subsequent data transmissions at 60 second 
intervals 
e Transmission interval of tire pressure monitoring 
sensors In fast transmission mode (if pressure loss 
greater than 3 psi (0.2 bar) per minute) 


— Every 15 seconds 
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Set-up 

The tire pressure monitoring sensors of the TPMS 
without wheel position recognition have a different 
contiguration-thamthe TPMS used in the Touareg and 
Phaeton. They have the following components: 


e Pressure sensor 

e Temperature sensor 

e Acceleration sensor 

e Battery 

e Measuring and control electronics 


e Transmission antenna 


The valve is used as an antenna so that the signals 
are not shielded by the tire materials. The valve is 
connected to the measuring and control electronics 
for the tire pressure monitoring sensors. 


Téchnical Data 

e Power supplied from high-temperature resistant 
lithium-ion batteries (life approximately 10 years) 

e Transmission frequency 315 MHz 

e Weight approximately 1.6 oz. (45 g) with valve 

e Operating temperature -40°F to 248°F ( -40°C to 
120°C) 


TPMS without Wheel Position Recognition 





The wheel sensors constantly measure internal tire temperature, inflation pressure, and the centrifugal 
acceleration of the respective tire. The data transmissions are sent depending on the state of the vehicle. 






When stationary: 
No data transmissions without 
fast pressure change 


When the car is stationary or travelling below 16 mph 
(25 km/h), no data transmissions are sent unless the 
sénsors recognize a fast change in pressure of more 
thart.3 psi (0.2 bar) per minute. 


95347 038 





n Above approximately 16 mph (25k m/h): 
If the tire pressure monitoring sensors recognize B dicc des qe cp 


centrifugal acceleration above 1.6 oz (b g) intervals 
corresponding with a vehicle speed above 
approximately 16 mph (25 km/h), 30 data 
transmissions will be sent at 15 second intervals. 
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After that, in normal driving, the tire pressure 
monitoring sensors send one data transmission per 
minute. 


Normal driving: 
One data transmission 
per minute 






After any fast pressure change of more than 3 psi 
(0.2 bar) per minute, the tire pressure monitoring 
sensors send a data transmission every 15 seconds. 


. - S347_057 
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TPMS without Wheel Position Recognition 





Data pertaining tire pressure sensors can be accessed via Tire Pressure Monitoring Control Module J502, using 
diagnosis address word 65. 
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Temperature 


Identification 


Tire Pressure 


Gontrol bit 


Acceleration 
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Status 


Mode/ 


Transfer 
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Sent Information 

The tire pressure monitoring sensors transfer the 
following information via the integrated individual 
Sensors: 


e [ire pressure 

e [ire air temperature 

e Wheel acceleration 

e [heir own identification numbers (ID) 
e A control bit 


e Their own status 


Signal Use 

The signals from the tire pressure monitoring sensors 
are used by the fire Pressure Monitoring Control 
Module J502 to analyze the tire pressures and inform 
or warn the driver, if Necessary. 


Sensor Failure 

Failure of tire pressure monitoring sensors is 
registered by the control module. It creates a DTC in 
the fault memory and sends,a message for the driver. 
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Use of the Individual Information from the Tire Pressure Monitoring Sensors 


Tire Pressure 
Pressure changes in the tires are recognized using 
the tire pressure data. 


Tire Air Temperature 
The tire air temperature is used to evaluate the 
measured tire pressure. 


Wheel Acceleration 
The wheel acceleration data is compared with the 
current vehicle speed. 


Comparing the acceleration should prevent the Tire 
Pressure Monitoring Control Module J502 from 
recognizing tire pressure monitoring sensorssfrom 
other vehicles as its own. 


Control Bit 
The control bit allows the sensor to signal it has 
recognized an internal fault. 


Status Information 
Information on the tire pressure monitoring sensors 
mode and the cause of a data transmission. 


Identification Number 

Each tire pressure monitoring sensor module has a 
ten-figure identification number (ID). This is included 
in each data transmission so that the information 
from the respective tire pressure monitoring sensor 
can be assigned. 
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Tire Pressure Monitoring Sensor Modes 


The tire pressure monitoring sensors have the 
z. 


following modes: 2 
$ 

Oo 

Q 


Q, 


e Park mode (energy saving mode) 
— No data transmissions are sent, butthe tire 
(D . 


pressure monitoring sensors are measuring 


Əl 


and ready S 

J3 

(D 

A 

Q 

3 

9 

g 

Ei 
e 30B (30-block mode) e 


— While in this mode, the tire pressure 
uote sensors will send 30 data 
issions at 15 o getond intervals 
"CS 
Sex ^ 





. ov yooe 
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e Drive mode 
The tire pressure monitoring sensors are 


active and send a data transmission every 


minute 


e Sleep mode (test mode) 
When the vehicle is stationary for an extended 


period, the tire pressure monitoring sensors 
will switch to sleep mode. The sensors will no 


longer send data telegrams. 
The tire pressure monitoring sensors will 
switch back to drive mode if a sudden 


pressure loss is recognized, or when the 
vehicle is driven faster than 16 mph (25 km/h) 


for at least 4 minutes 
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Tire Pressure Monitoring Control Module J502 


The Tire Pressure Monitoring Control Module J502 

is integrated in the Conatort System Central Control 
Module J393 and» has its own diagnosis address with 
the address.;word 65. 


If thedire Pressure Monitoring Control Module 
J502 fails and does not send data to the Control 
Aréa Network (CAN) data bus, the Tire Pressure 
Monitoring Warning Lamp K230 will be illuminated. 


The replacement of the Comfort System Central 
Control Module J393 may affect the immobilizer 
function, as well as other control modules. 





When the Comfort System Central Control Module 5347 049 


J393 is updated or replaced (only TCM without wheel 
position recognition), the following entries need to be 
made: 





e Coding of the system 


e Entryot the specitied tire pressures 
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Functional Diagram 


G222 
G223 


G224 
G225 


H3 
J119 


J285 
J393 
J502 
J533 
K230 
R47 
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J533 H 


Left FrontTire Pressure Monitoring Sensor 


Right Front Tire Pressure Monitoring 
Sensor 


Left Rear Tire Pressure Monitoring Sensor 


Right Rear Tire Pressure Monitoring 
Sensor 


Warning Buzzer 


Multi-function Indicator 
(vehicles with multi-function display only) 


Instrument Cluster Control Module 
Comfort System Central Control Module 
Tire Pressure Monitoring Control Module 
Data Bus On Board Diagnostic Interface 
Tire Pressure Monitoring Warning Lamp 


Central Locking and Anti-Theft Alarm 
System Antenna 





Outside Temperature 
: Speed Signal 


5347 004 


Color Code 

D input Signal 
mW Positive 
L3 Negative (Ground) 
IM CAN Data Bus 


Wireless Connection 
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Service 
Sets of Tires with Different Tire Pressure Specifications 


The specified tire pressures (monitoring pressures) for Wheel Set 1 are preset at the factory. If the monitoring 
tire pressure for Wheel Set must be changed (e.g., after-market tires), please contact the Volkswagen Technical 
Helpline. 


A second set of tires - Wheel Set 2 (e.g., winter tires) can also be monitored with the tire pressure monitor. Tire 
pressures for the second set of tires need to be set in the system using the VAS Scan Tools. The tire pressure 
monitoring sensors in the second set of wheels will not be recognized and learned automatically by the tire 
pressure monitor (like sensors on the original set of wheels). 


Procedure for Switching to Wheel Set 2 
1. Read Identification Numbers (IDs) of tire pressure monitoring sensors before installing them on the wheel. 


2. Using Vehicle Self Diagnosis, address word 65, adaptation code 2, switch the TPMS to Wheel Set 2. 


3. Using adaptation codes 5-8, enter the specific tire pressures (monitoring pressures) for Wheel Set 2. 





4. Using adaptation codes 10-12, enter the IDs for the each specific tire pressure monitoring sensor. 


The adjacent charts a schematic diagram of tire 
pressure monitoring sensor ID in the corresponding 


adjustment channels. Adjustment 


Channel 10 
For example, when installing a tire pressure 
monitoring sensor with ID 2147491186, on wheel 


number 3: 
Adjustment 


Channel 11 
e Channel 10: 30021 


e Channel 11: 04749 
e Channel 12: 01186 







1D:2147491186 


Adjustment 
Channel 12 
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Adjustment channels 10-12 are available 
only when Wheel Set 2 is selected. 





90016759.ai 
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Adaptation Channels Measured Value Blocks 
e Adaptation channel 2: e MVB 25: 
— Switch monitoring from Wheel Set 1 to 2 and — Entry for which wheel set is being monitored 
back e MVB 23: 
e Adaptation channels 10 - 12: — Specified pressures Wheel Set 1 
— Enter tire pressure monitoring sensor IDs for e Data block 24: 
Wheel Set 2 


— Specified pressures Wheel Set 2 
e Adaptation channel 5*: 


— Specified pressure full load axle 1* 
e Adaptation channel 6: 

— Specified pressure partial load axle 1 
e Adaptation channel 7*: 

— Specified pressure full load axle 2* 
e Adaptation channel 8: 


— Specified pressure partial load axle 2 


* Only the partialload specified pressure is used for 
North America. 






$7 a5 When the original set of tires is re-installed on the vehicle, the TPMS must be switched to monitor 

(3 the Wheel Set 1. The wheels with sensors are learned automatically. ThedDs do not have to be 
entered. 

© 
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Detecting Faulty Tire Pressure 
Monitoring Sensors 


In the TPMS without wheel position recognition, the 
signals from the tire pressure monitoring sensors are 
received centrally by the central locking and anti-theft 
alarm system antenna. Position assignment of the 
tire pressure monitoring sensors Is not possible. 


The following signs indicate a faulty wheel tire 
pressure monitoring sensor: 


e A TPMS fault is displayed 


e "No Signal/Communication Tire Pressure Sensor", 
"Tire Pressure Sensor Faulty", or "Tire Pressure 
Sensor Not Recognized” is read trom the fault 
memory 


To test one tire pressure monitoring sensor, you can 
proceed as follows: 


1. Inflate the four tires to four different pressures 
(minimum of 4 psi difference) and note the 
respective tire pressures with the wheel position. 


2. Move the cartor approximately one minute at 
more thans16 mph (25 km/h). 
3. Read data block 16 on address word 65. 


— lf no tire inside temperature and no current 
inflation pressure is included in the data block, 
the tire pressure monitoring sensor is faulty 


Refer to ElsaWeb for detailed 
information on the procedure. 





Tire pressure sensor 
no signal or faulty 











Approximately 1 minute 
> 16 mph (25 km/h) 





Values missing in data block 
= Tire pressure monitoring 
sensor faulty 
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Service 





Handling the Tire Pressure 

Monitoring Sensors (TPMS 

with/without Wheel Position 

Recognition) Do Not Use Removal 


Levers in this Area 


Installing Tire Pressure Monitoring Sensors 
The tire pressure monitoring sensors are-inserted 
from the inside through the wheel valve‘hole and 
securely fastened. 2 


Tire Changes with Tire Pressure Monitoring 
Sensors 


When changing tires, to avoid damage to the tire 
pressure monitoring sensors, ensure the removal 
levers are not placed near the valves. 


Changing theTire Pressure Monitoring Sensors. 
The tire pressure monitoring sensors need tobe ~ 
replaced in the following situations: 





e Battery is discharged 
e [ire pressure monitoring sensor is faulty 


e Valves are faulty (TPMS without wheel position 
recognition) 





It is recommended to change the tire pressure monitoring sensor if a tire sealing fluid has been 
used. The fluid can block the pressure sensor opening. 


Please use only approved valve inserts and original valve caps (no special caps) for the tire pressure 
monitoring sensors. 


The wheels should not be cleaned in cleaning machines that use ultrasound, as ultrasound can 
damage the tire pressure monitoring sensors. 





The valves are made from a specially coated aluminium (for corrosion protection) and can break off if 
too much force is used. The entire tire pressure monitoring sensor needs to be replaced in this case. 
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Knowledge Assessment 





An on-line Knowledge Assessment (exam) is available for this Self-Study Program. 
The Knowledge Assessment may or may not be, required.for Certification. 


You can find this Kriowledge Assessment at: 


www.vwwebsource.com 


For Assistance, please call: 
Volkswagen Academy 
Certification Program Headquarters 
s 1-877 -VW - CERT - 5 
° (1-877 - 892 - 3785) 
(8:00 a.m. to 8:00 p.m. EST) 


Or, E-Mail: 





vwims @convergent.com 
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CONVENIENCE SETUP 






LIGHTS 


TIRE PRESSURE 


TIME 
CONVENIENCE 
123.4 mi 12:06 123456 mi 


vuU Z DW 











Cautions & Warnings 


Please read these WARNINGS and CAUTIONS before proceeding with maintenance 
and repair work. You must answer that you have read and you understand these 
WARNINGS and CAUTIONS before you will be allowed to view this information. 


© 2002 Volkswagen of America, Inc. 


If you lack the skills, tools and equipment, or a suitable workshop for any procedure described in this manual, we 
suggest you leave such repairs to an authorized Volkswagen retailer or other qualified shop. We especially urge 
you to consult an authorized Volkswagen retailer before beginning repairs on any vehicle that may still be covered 
wholly or in part by any of the extensive warranties issued by Volkswagen. 


Disconnect the battery negative terminal (ground strap) whenever you work on the fuel system or the electrical 
system. Do not smoke or work near heaters or other fire hazards. Keep an approved fire extinguisher handy. 


Volkswagen is constantly improving its vehicles and sometimes these changes, both in parts and specifications, 
are made applicable to earlier models. Therefore, part numbers listed in this manual are for reference only. Always 
check with your authorized Volkswagen retailer parts department for the latest information. 


Any time the battery has been disconnected on an automatic transmission vehicle, it will be necessary to 
reestablish Transmission Control Module (TCM) basic settings using the VAG 1551 Scan Tool (ST). 


Never work under a lifted vehicle unless it is solidly supported on stands designed for the purpose. Do not support 
a vehicle on cinder blocks, hollow tiles or other props that may crumble under continuous load. Never work under a 
vehicle that is supported solely by a jack. Never work under the vehicle while the engine is running. 


For vehicles equipped with an anti-theft radio, be sure of the correct radio activation code before disconnecting the 
battery or removing the radio. If the wrong code is entered when the power is restored, the radio may lock up and 
become inoperable, even if the correct code is used in a later attempt. 


If you are going to work under a vehicle on the ground; make sure that the ground is level: «Block the wheels to 
keep the vehicle from rolling. Disconnect the battery negative terminal (ground strap) to prevent;others from 
starting the vehicle while you are under it. 


Do not attempt to work on your vehicle if you do not feel well. You increase the danger of injury to yourself and 
others if you are tired, upset or have taken medicine or any other substances that may impair you or keepsyou from 
being fully alert. 


Never run the engine unless the work area is well ventilated. Carbon monoxide (CO) kills. 


Always observe good workshop practices. Wear goggles when you operate machine tools or work with acid. Wear 
goggles, gloves and other protective clothing whenever the job requires working with harmful substances. 


Tie long hair behind your head. Do not wear a necktie, a scarf, loose clothing, or a necklace when you work near 
machine tools or running engines. 1f your hair, clothing, or jewelry were to get caught in the machinery, severe 
injury could result. 


Do not re-use any fasteners that aresworn or deformed in normal use. Some fasteners are designed to be used 
only once and are unreliable and may fail if used a second time. This includes, but is not limited to, nuts, bolts; 
washers, circlips and cotter pins. Always follow the recommendations in this manual - replace these fasteners with 
new parts where indicated, and any other time it is deemed necessary by inspection. 
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Cautions & Warnings 


e  lluminate the work area adequately but safely. Use a portable safety light for working inside or under the vehicle. 
Make sure the bulb is enclosed by a wire cage. The hot filament of an accidentally broken bulb can ignite spilled 
fuel or oil. 


e Friction materials such as brake pads and clutch discs may contain asbestos fibers. Do not create dust by 
grinding, sanding, or by cleaning with compressed air. Avoid breathing asbestos fibers and asbestos dust. 
Breathing asbestos can cause serious diseases such as asbestosis or cancer, and may result in death. 


e Finger rings should be removed so that they cannot cause electrical shorts, get caught in running machinery, or be 
crushed by heavy parts. 


e Before starting a job, make certain that you have all the necessary tools and parts on hand. Read all the 
instructions thoroughly; do not attempt shortcuts. Use tools that are appropriate to the work and use only 
replacement parts meeting Volkswagen specifications. Makeshift tools, parts and procedures will not make good 
repairs. 


e Catch draining fuel, oil or brake fluid in suitable containers. Do not use empty food or beverage containers that 
might mislead someone into drinking from them. Store flammable fluids away from fire hazards. Wipe up spills at 
once, but do not store the oily rags, which can ignite and burn spontaneously. 


e Use pneumatic and electric tools only to loosen threaded parts and-fasteners.,Never use these tools to tighten 
fasteners, especially on light alloy parts. Always use a torque wrench to tighten fasteners to the tightening torque 
listed. 


e Keep sparks, lighted matches, and open flame away from the top of the battery. If escaping hydrogen gas is 
ignited, it will ignite gas trapped in the cellssand cause the battery to explode. 


e Be mindful of the environment and ecology. Before you drain the crankcase, find out the proper way to dispose of 
the oil. Do not pour oil onto the ground, down a drain, or into a stream, pond, or lake. Consult local ordinances that 
govern the disposal of wastes. 


e The air-conditioning (A/C) system is filled with a chemical refrigerant that is hazardous. The A/C system should be 
serviced only by trained automotive service technicians using approved refrigerant recovery/recycling equipment, 
trained in related safety precautions, and familiar with regulations governing the discharging and disposal of 
automotive chemical refrigerants: 


e Before doing any electrical welding on vehicles equipped with anti-lock brakes (ABS), disconnect the battery 
negative terminal (ground strap) and the ABS control module connector. 


e Do not expose any part of the A/C‘system to high temperatures such as open flame. Excessive heat will increase 
system pressure and may cause the system to burst. 


e When boost-charging the battery, firstremove the fuses for the Engine Control Module (ECM), the Transmission 
Control Module (TCM), the ABS controlmodule, and the trip computer. In cases where one or more of these 
components is not separately fused, disconnect the control module connector(s). 


e. Some of the vehicles covered by this manual are equipped with a supplemefital restraint systemd¢SRS), that 
automatically deploys an airbag in the event of a frontal impact. The airbag ig*eperated by anséxplosive device. 
Handled improperly or without adequate safeguards, if'can be accidentally aetivated and cause serious personal 
injury. To guard against personal injury or airbag system failure;,only trained Volkswagen Service technicians 
should test, disassemble or service the airbag system. 
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Cautions & Warnings 


Do not quick-charge the battery (for boost starting) for longer than one minute, and do not exceed 16.5 volts at the 
battery with the boosting cables attached. Wait at least one minute before boosting the battery a second time. 


Never use a test light to conduct electrical tests of the airbag system. The system must only be tested by trained 
Volkswagen Service technicians using the VAG 1551 Scan Tool (ST) or an approved equivalent. The airbag unit 
must never be electrically tested while it is not installed in the vehicle. 


Some aerosol tire inflators are highly flammable. Be extremely cautious’ when repairing a tire that may have been 
inflated using an aerosol tire inflator. Keep sparks; open flame or other sources of.ignition away from the tire repair 
area. Inflate and deflate the tire at least fourtimes before breaking the bead from thé-xrim. Completely remove the 
tire from the rim before attempting any repair. 


e When driving or riding in an airbag-equipped vehicle, never hold test equipment in your hands or lap while the 
vehicle is in motion. Objects between you and the airbag can increase the risk of injury in an accident. 


| have read and l| understand these Cautions and Warnings. 
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